An empirical approach to modeling the electron-density irregularities in the F layer that are primarily responsible for amplitude scintillation of VHF/UHF signals has been devised and tested. An irregularity model was postulated as a function of geomagnetic latitude, local time of day, season, and sunspot number. The primary parameters of the irregularities that were postulated were their strength and transverse scale-size. The irregularities were assumed to be aligned along the geomagnetic field, and their axial ratio was taken as constant, as were the height and thickness of the irregular layer.
INTRODUCTION
In an earlier paper [Fremouw and Bates, 1971] an analytical framework was suggested for summarizing the large amount of data available on radio scintillation of ionospheric origin. The objectives for such a summary were to provide a means for predicting the magnitude of signal fluctuations to be expected on an arbitrary satellite-to-ground communication path and, hopefully, to contribute some insight into the production of electron-density irregularities in the F layer.
The procedure envisioned was to model the scintillation-producing irregularities and to account for geometrical factors by diffraction-theory calculations. A tentative model for the rms spatial fluctuation in F-layer electron density, which seemed consistent with salient features of worldwide scintillation behavior, was postulated as a starting point. Since most of the data available are for amplitude scintillations, such a model is inherently limited to irregularities having a scale small compared with the Fresnel zone of the observing wavelength at the distance of the ionosphere. This observational bias has been described, for instance, by Ru•enach [ 1971] . Copyright ¸ 1973 by the American Geophysical Union.
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A first attempt at modeling has now been completed and is the subject of this paper. The method is outlined in the next section, and the resulting model is presented in the third section, along with com- The relation of scintillation to other geophysical phenomena may be of engineering, as well as scientific, interest. The thrust of this work, however, has been .to develop a model of mean scintillation trends as functions of readily accessible parameters such as latitude and time. In this context, sunspot number is treated as a measure of epoch for describing longterm trends in scintillation, a measure which is a physical variable, to be sure, but one which is routinely predicted a year in advance.
Clearly, the engineer has more detailed questions to ask the ionospheric physicist than the model reported here will answer, questions such as the percentage of time that a signal may be expected to fade below a given level. For such questions, the relation of scintillation index to other geophysical observables and the statistics of those variables may be very important. For the specific question above, a more fundamental need is for the underlying firstorder distribution of the amplitude of a scintillating signal for a given ionospheric state. A theory relating this distribution to ionospheric scattering parameters and showing that it is not necessarily unique for a given value of scintillation index (second moment) will be described in a subsequent paper.
ASSUMPTIONS AND PROCEDURE
The basis for modeling was the theory of diffraction by a weakly modulating phase screen developed by Briggs and Parkin [1963] . Accordingly, the following assumptions are inherent in the work: weak, narrow-angle scatter; a layer that is thick compared with an irregularity but thin compared with the freespace propagation distance; and a Gaussian spatial 
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where the independent variables are the following: There has been no demonstration of the model's uniqueness, and therefore geophysical application should be limited to experiment design, guidance of intuition, and/or more refined modeling. The model has been tested against a number of published scintillation observations sufficient enough that it is thought to describe most major trends in scintillation activity, at least relatively. In most instances, the model is expected to produce better than order-of-magnitude (but not better than factor-of-two) estimates of the strength of scintillation to be expected under average ionospheric conditions. It is believed that the calculated value will usually fall within the range of day-to-day variation to be experienced in a given circumstance (e.g., for a given time of day, season, or geometry).
There are a number of significant limitations to the model, however. The degree of confidence held for it under different circumstances is summarized in Table   1 There is a special need for long-term data in the form of a statistically quantitative index, from near the geomagnetic equator. In addition to long-term observations, data are needed for detailed evaluation of the latitudinal dependence of scintillation there. Any longitudinal dependence that may exist was not explored in this work.
These equatorial data could be combined with some published data from boundary and auroral latitudes that could not be included in the scope of the present work, to fill in several of the gaps in complete quantitative testing of the existing model. However, filling of two other more pressing needs would make a greater contribution to refining our ability to accurately predict average scintillation on a worldwide basis.
The two most pressing needs are for higher quality, rather than greater quantity, in scintillation data and 
